This both by close follow-up of human cases and by animal experiment. Hitherto radiography in this field has been as an indispensable aid to diagnosis; now we would like it also to serve as an aid to the assessment of disablement and as a real guide to prognosis. Both these aspects are of increased importance in connexion with the improved basis of compensation provided by the Industrial Injuries Act and in respect of new rehabilitation measures provided for by the Disabled Persons (Employment) Act of 1944, and the new factories provided by the Board of Trade for the suitable employment of pneumoconiotics.
The assessment of disablement in pneumoconiotics is a most difficult matter to set on a scientific basis since at present so much depends, at least in the earlier stages, on the reactions of the individual, both involuntary and voluntary, to exercise.
There are many other aspects on which the lack of fundamental data is hampering progress of which I shall mention only a few.
We do need a great deal more knowledge of incidence rates and morbidity rates for pneumoconiosis in the relevant occupations. Incidence rates should provide, over a period of time, a sensitive index of the efficiency of preventive measures. The risk of silicosis, for example, varies very much in different occupations, as also does the average severity of the cases.
An average of 6*6 deaths a year during the six years 1940-45 from silicosis in sandblasters is no measure of the risk unless we know the population of sandblasters. Actually it is small, and therefore a few deaths represent a high mortality rate. A number of years ago I estimated that 5-4% of a population of sandblasters died from silicosis or silicosis with tuberculosis in the space of three and a half years.
A very rough calculation, but sufficient to give an indication of the importance of this point, shows that while the number of deaths from silicosis in coalminers each year is over 38 times that of sandblasters, the mortality rate from silicosis par 1,000 sandblasters is some 18 times that of coalminers and probably higher.
We can get an idea of the comparative risk and severity in certain occupations by comparison of the average duration of employment in fatal cases of silicosis: these range from 8-4 years to 39*1 years, the overall average duration of employment of 902 fatal cases of silicosis being 34*1 years, that of 54 sandblasters being 12 years, and that of 154 fatal cases of asbestosis being 14-9 years.
Apart from susceptibility to tuberculosis, personal idiosyncrasy appears to loom large, but here again much more information is required.
More data on the effects of massive exposures of man to so-called inert dusts like pure french chalk are necessary. That much-loved and much-missed Leroy Gardiner, who so greatly advanced our knowledge in this field, used to refer to exposure to "insulting" concentrations of dust-a very apposite expression.
Another point of importance is that not everybody who contracts pneumoconiosis to a diagnosable degree dies of the disease: here again we need to know much more of such cases, for they have a great bearing on preventive measures. Moreover, a person can contract more than one type of pneumoconiosis. I have a specimen of a lung from a man who contracted silicosis which was diagnosable but unlikely to kill him; he subsequently contracted asbestosis which was the cause of his death, and the lung shows both conditions. I have touched only on a few aspects which serve to illustrate the need for more and yet more knowledge in this great field of work if the relevant preventive and social legislation is going to be completely successful in attaining its aims. They are practical problems of applied research and the solutions to them are, I suggest, matters of urgency. iSectn of Medicine I have not discussed the possible role of inhibitors such as alumina in helping the -prevention and treatment of pneumoconioses, nor such questions as the effects of -silica in the form of fume, the so-called nascent action of freshly fractured quartz .and flint, the differences between the effect of diatomaceous earth and flint, and the great field of research still unexplored in dust counting and analysis.
Dr. C. M. Fletcher commented on the complete absence of any instruction on the subject of pneumoconiosis in the medical student's training. He referred to figures -and certification from coalminers' pneumoconiosis to show that the disease is of great importance and is crippling the industry in South Wales at present. He then referred to some findings of Dr. Alice Stewart in a survey of men certified from -pneumoconiosis in South Wales, showing that after certification, the disease is commonly progressive, despite cessation of dust exposure. The finding of a raised sedimentation rate in most progressive cases suggests that this progression may be due to infection, possibly tuberculous, but the results of cultures of sputum have not so far lent support to this hypothesis.
Dr. Fletcher then referred to the many problems at present outstanding in this field to which the Pneumoconiosis Research Unit were directing their attention.
Professor Matthew J. Stewart (Leeds): I shaii confine my remarks to two aspects of this subject, namely (1) what I propose to term subclinical silicosis and (2) certain pathological considerations in relation to asbestosis.
SUBCLINICAL SILICOSIS
That the healthy lung is capable of dealing effectively with even large quantities of silicious dust is a fact which is still insufficiently recognized. Everyone is familiar with the coal-black discoloration and enlargement of the hilar and tracheobronchial lymph glands of the middle-aged and elderly town-dweller and the blue-black mottling, often confluent, of the pleural surface of the lungs which result from the long-continued inhalation of coal dust and soot, but the fact that such dust invariably contains traces or even considerable quantities of silica is less generally appreciated. So long as the parenchyma of the lung is otherwise healthy, its power of clearance, by lymphatic drainage, of silicious dust is very great. This is clearly shown by the not infrequent discovery of silicotic lesions in the hilar and tracheobronchial lymph glands, and in the immediately subpleural pulmonary tissue, while the rest of the pulmonary parenchyma is completely free from any suggestion of silicosis. Occasionally even the upper abdominal lymph glands may be grossly silicotic without any recognizable lesion being present in the substance of the lungs.
The affected lymph glands are usually greyish-black on section, instead of jet black as in the more purely anthracotic lesion. They are also harder in consistency and drier on section. For many years in the post-mortem room I have made use of a simple test for determining the extent to which an enlarged and blackened lymphatic gland is silicotic. If the freshly cut surface of such a gland is dried by dabbing it momentarily on a dry cloth (e.g. one's P.M. room coat), it will remain dry afterwards if the lesion is in any appreciable degree silicotic. In a purely (or almost purely) anthracotic lymph gland, on the other hand, the cut surface will again become moist and glistening as soon as it is removed from contact with the dry cloth. I have confirmed the value of this test on many occasions by subsequent histological examination. Now these lymph-gland and subpleural lesions are, in general, mere casual findings at autopsy in persons dying from other and quite unrelated diseases. Women are as frequently affected as men and there is usually no history of the person having been engaged in an industry with a recognized silicosis risk. They have inhaled the dust from their "normal" environment and it has done them little harm. As a rule they are advanced in years. In persons employed (or who have formerly been employed) in "silicosis" industries, similar "subclinical" lesions are not infrequently encountered at autopsy and it is undesirable that undue significance should be attached to these findings in assessing claims for compensation. Naturally there are all intermediate grades between this strictly localized type of lesion and a full-blown silicosis with nodular or confluent lesions scattered throughout the parenchyma of the lungs.
In compensation cases, more importance should, however, be assigned to the presence of minimal (subclinical) silicotic lesions if these are accompanied by pulmonary tuberculosis, but in my experience this association is an infrequent one.
The silicotic apical scar.-For years it has been generally accepted (and supported by high authority) that virtually all apical scars are the result of old tuberculous disease. This view has always been challenged by a small number of observers, but it has remained for Davson and Susman (1937) and Davson (1939) to produce the final proof that the vast majority of these scars are silicotic and not tuberculous. In a series of 94 consecutive autopsies at all ages (excluding cases of gross pulmonary disease) there were 40 cases with apical scars which showed no histological evidence of healed tuberculosis and only 6 which did. A definite relationship was shown to exist between silicious dust accumulation in the upper part of the lungs and the presence of these non-tuberculous scars. Moreover frank silicotic nodules in various stages of development were demonstrated in 13 of these 40 cases, all of them belonging to the later age-groups in whom there was a high silica content in the lungs generally. The chief feature of the morbid histology of these non-tuberculous (silicotic) scars was the existence of an unbroken network of proliferated elastic fibres corresponding to the original pattern of the lung alveoli. The tuberculous scars, on the other hand, presented definite evidence of healed or quiescent tuberculosis, with one or more necrotic areas showing varying amounts of calcification, in all cases surrounded by a well-defined fibrous capsule. These caseous or calcified areas were devoid of any elastic network, indicating that there had been a breakdown of lung structure of a kind not seen in the purely silicotic type of scar. Davson has produced additional histological evidence for the non-tuberculous character of the vast majority of apical scars.
In fact, it is usually quite easy to distinguish the two types of scar by the naked eye. Purely silicotic scars are nearly always flat and superficial, but may be, superficially, quite extensive, and they are often covered by a plaque of hyaloserositis. On section they are black, grey-black or blue-black in colour, with a sharply-defined deeper margin. They range from 1 or 2 mm. to about 1 cm. in thickness and the cut surface is usually homogeneous. There are no contained foci of caseation or calcification. Pleural adhesions are usually lacking, and when present are by no means dense. These silicotic scars start at quite an early age and continue to enlarge with the passage of time. Like the other subclinical forms of silicosis already described they are no doubt due to the inhalation of road dust and silicious ash from domestic and industrial fires.
Silicosis of the spleen.-Classical nodular silicosis of the spleen is rare. It is probably due in most cases to a silicotic gland or glands ulcerating through into a branch of the pulmonary artery or vein (cf. Heggie, 1946) . It can therefore occur in cases of glandular (subclinical) silicosis as well as in cases of gross pulmonary disease. Indeed the only case which I have seen was of this kind. There was gross glandular 3£ Section of Medictne silicosis in both mediastinum and upper abdomen, but the lungs were hardly affected. The cause of death was congestive heart failure with great cardiac hypertrophy, apparently due to intense indurative mediastinitis with complete obliteration -of the pericardium and both pleural sacs. To this the glandular silicosis may well have contributed, but there was evidence also of old rheumatic valvular disease, although without serious mechanical defect.
PULMONARY ASBESTOSIS
The contrast between. silicosis and asbestosis in respect of the character and distribution of the lesions is now well established. In asbestosis the fibrosis is diffuse or patchy but never nodular, and it is always more marked towards -the bases of the lungs than elsewhere. In silicosis the upper portions of both upper and lower lobes are most frequently affected. In asbestosis, when a long interval of time has elapsed since exposure to the dust, the affected portions of the lung become sharply demarcated from adjacent comparatively healthy portions, but they never assume a nodular character. Bronchiectasis, often advanced and -complicated by suppuration, is frequent in long-standing and severe cases of asbestosis: it is rare in silicosis, even when advanced. I attribute the difference in -distribution of the lesions to the very different physical characters of the two dusts. The finely particulate silicious dusts are capable of being inhaled right into the bronchioles and no doubt some of the dust reaches the lung alveoli themselves. Asbestos dust is composed of sharp-pointed fibres of varying and often very considerable length-up to lOO, or more. They are much more likely to become stuck in the lumen of the bronchioles, or even to engage, by their sharp-pointed ends, in bronchi of larger size. Ultimately such fibres are likely to gravitate downwards to the bases, especially of the lower lobes, while far fewer are carried, by inhalation, into the apical regions, especially of the upper lobes.
Mechanical transportation by phagocytes is also very different in the two cases. It is easy for alveolar phagocytes to take up a charge of silicious particles, to transport it into the lung substance, and then to carry it, via the lymphatic channels, to the regional and even more distant lymph glands. The result in many cases, as already mentioned, is the development of a true silicotic lesion within the lymphatic glands themselves, most frequently the hilar and tracheobronchial, occasionally those of the upper abdomen. Transportation of asbestos fibres is a very different matter. While short fibres and short asbestos bodies are often engulfed in mononuclear phagocytes capable of movement and migration, it is much more usual to see large multinucleated giant cells, probably non-motile, with these structures in their interior. Yet in spite of the enormous number of asbestos fibres and bodies present within the lungs, it is only very exceptionally and in very small numbers that one sees them in the hilar or other lymph glands, and I am not aware that aiay lesion resulting from their presence has ever been described outside the lungs and pleura.
The diagnostic significance of asbestos bodies in the sputuim.-Asbestos bodies probably make their appearance sooner or later in the sputum of all persons exposed for any length of time (weeks to months) to an atmosphere containing asbestos dust. In a case reported by Simson and Strachan (1931) they were present after only five months' exposure and I have found them in the sputum of persons whose occupation entailed only their occasional presence in the asbestos factory. It would seem that the sputum must come from the lung itself, or from the bronchioles at least, and usually the bodies are only demonstrable after the use of a concentration method and when the patient has a bronchitic attack or "chest cold". The presence of bodies as such in the sputum merely indicates that asbestos dust has been inhaled and has remained in situ for at least two or three months. It does .35 785 not necessarily mean that a fibrotic process is already in existence or that asbestosis. will ultimately develop. Concentration of dust as well as length of exposure must be taken into account: probably it is the more important. It remains to be seen just how effective are the elaborate preventive measures now in use in the factories, but I must point out that all the fatal cases I have seen were those of persons who hadc been employed in asbestos manufacture for at least part of their working time prior to the introduction of these modern preventive measures.
The finding of "clumps" of asbestos bodies in the sputum is a very different matter (Stewart, Tattersall and Haddow, 1932; Page, 1935) . In order that such clumps may escape from the parenchyma of the lung it is necessary that the alveolar walls should be broken down, either by a simple suppurative (bronchopneumonic} process or by tubercle. The former is the more likely, as tuberculous caseation not onlycauses the clumps to disintegrate but also leads to absorptive changes in the bodies themselves. Clumps must be searched for with care and a concentration method should be used (Stewart, 1929 (Stewart, , 1934 , but not too vigorously lest the clumps. be broken down. I have now found clumps in the sputum in nearly a dozen cases and am satisfied that their presence is tantamount to a diagnosis of asbestosis. By this time, it must be admitted, it is probable that the clinical and radiological picture is already diagnostic, and the search for clumps a work of supererogation. The presence of single bodies in large numbers, especially if they are large, deeply pigmented and much "weathered", is at least suggestive and confirmatory.
Finally I would record the opinion that asbestosis is a more serious disease than silicosis. Even a short period of exposure (six months for example) to a dust of sufficient concentration may lead to a progressive fibrotic process which will ultimately kill the patient, it may be after an interval of many years. There can be no doubt, however, that modern protective methods are very effective in minimizing the occupational risk, and much credit is due to Dr. Merewether for his pioneer investigations into this sinister and insidious disease and its prevention.
